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Abstract 
 
Being in a certain state of decline and being under pressure and under the action of extremely strong stress factors 
that severely affect their integrity and continuity, forests in Romania are faced at the present time, from foresters’ point 
of view, with rigorous actions of ecological reconstruction. In this context, along other measures of management and 
conservation, afforestation and reforestation works are necessary, both in normal sites and in extreme sites. Completing 
these works requires the production of forestation material of the required quality and quantity. This aim can be attained 
only when, modern methods and technologies are used for prevention and control of pathogens in solariums and nurseries 
are applied. The current study is based both on laboratory works, where the main pathogens of forest cultures were 
identified, and field works, by the emplacement of experimental plots using new generation fungicides. The results 
obtained showed that the negative effect of the main pathogens identified can be reduced through the application of 
phytosanitary treatments at optimal moments, using new generation fungicides.  
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1. Introduction 
 
The pathogen spectrum, are under, like all 
living beings, under evolution, as a result of 
adaptations to the environment or human actions, 
even though it is mostly known, that it cannot be 
limited at a certain moment of time, and its 
knowledge imposes a permanent careful observation 
of the diversity of technical solutions, on one side 
new non-polluting, non-toxic products, and on the 
other side usage of simple, economical and efficient 
methods [1,7].  
 
 
 
* Corresponding author.  
Tel: +40-264-596384 
Fax: ++40-264-593792 
e-mail:: ioan_taut90@yahoo.com 
 
Complex research with fundamental or 
applicative character for spruce plant rearing were 
made in most of the countries that carry out forest 
crops, in order to meet production requirements [8,9]. 
The research sought to find out the factors that lead 
to the occurrence of the disease: causative pathogens, 
environmental conditions that favor their occurrence 
and spreading, forest species’ susceptibility for 
pathogenic microorganisms from soil, how to avoid 
or limit losses caused by the disease, by what means 
to achieve increased crop resistance. 
Environmental conditions can influence 
directly or indirectly the occurrence and the evolution 
of the disease in a certain situation, such as the 
transition from saprophytism to parasitism of some 
components from the soil microbial flora [1,2]. 
Investigations carried out in many countries set the 
framework in which diseases manifest most 
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frequently and the factors that can influence the 
activity of microorganisms that develop in the 
rhizosphere of coniferous plants [5, 6] . 
 
2. Material and Method 
 
The performed research had as scope the 
determination of diseases and their causes in forest 
crops, and the determination of control methods and 
techniques. In order to achieved this, the pursued 
objectives were the identification of pathogens that 
frequently cause losses in forest crops, knowledge of 
the main pathogens from the points of view of 
Biology, Etiology, and current control techniques 
determination of efficiency for a big range of 
fungicides, and the doses and concentrations to be 
applied, respectively, determination of optimal 
phenologycal stages for application of treatments [5]. 
In the laboratory works, the methods of 
General Phytopathology were used, with the required 
adaptations for Forest Phytopathology [9].  
The identification of micromycetes from the 
affected materials imposed the following steps: 
isolation, incubation, replication, examination, 
identification [8]. 
The achievement of the proposed objectives 
was possible through the observation of the entire 
pathogen spectrum from forest crops, and the 
emplacement of experiments was made where both 
the pathogen’s evolution and the timely and correct 
treatment application could be recorded. 
The used research techniques were both the 
observation and the experiment. 
In the first technique, forest cultures 
(solariums, nurseries, regenerations) were taken and 
the characteristic symptoms of different pathogens 
were observed. 
Where normal plant development was 
observed, usually states of weakness, wilting, 
etiolations without macroscopic evidence of the 
presence of infestations or pest attacks, samples were 
taken, for laboratory tests that would reveal the 
presence or absence of pathogens[ 3,7]. 
The sampled biological material, both with 
obvious symptoms and affected by uncertain causes 
was the basis from which mycelia were obtained for 
isolations, incubations for further determinations. 
In the second technique, experiments were 
emplaced.  
These were emplaced in a manner that would 
allow the statistical analysis of the collected data.The 
fungicides used were applied as solutions, depending 
on the conditioning of the product or 
recommendations for use in other fields (mostly in 
agriculture) [10, 11]. 3-5 treatments were performed, 
depending on the evolution of pathogen which is 
closely related to local climatic factors. 
For the experiments emplaced in nurseries, 
which observed the control of mildew at oaks caused 
by Microsphaera abbreviata (f.c.Oidium 
alphitoides), the objective depiction of the efficiency 
of the used products imposed the gradation on for 
degrees of attack, as follows: NA – not attacked 
plants; SA – weakly attacked plants, on which 
mildew stains cover up to 25% of leaves; MA – 
medium attacked plants, on which mildew stains 
cover between 25-50% of leaves; PA – severely 
attacked plants, on which mildew stains cover more 
than 50% of leaves. 
In regenerations and plantations, the 
fungicide’s efficiency was determined using 
ABBOT’S formula: 
 
 
 
100
1
;
100
100(%)
var FxGA
GA
xGA
Z
ZE
martor
ianta 

 
 
  
 
E – efficiency; GAv(m) – degree of attack, in treated 
samples, respectively in the control; F – frequency of 
attack, from 1-100; I – intensity of attack, with values 
of 1-5, as follows: 1 – small stains of 1-6 mm isolated 
on leaves; 2 – large stains isolated on leaves that 
cover up to 25% of their; 3 – large confluent spots 
that cover up to 75% of the stalk’s area, stains on; 4 
– completely cover the leaves and start to cause 
deformation, mildew at the stalk’s extremities; 5 – 
premature leaf and stalk’s tip blight. GA – degree of 
attackF x 1/100; Z – ratio between the degree of 
attack in treated sample and control. 
 
 
3. Results and discussions 
 
Results obtained in the laboratory 
In the laboratory, studies and analyses were 
made on diseased material, seeds and plants, the 
results being shown in Table 1 and Figures 1 and 2.  
On seeds, there were invariably identified 
both saprophytes and pathogens from the genera 
Fusarium, Rhizoctonia, Pythium, Alternaria, Botrytis 
and on plants, depending on the species, there were 
Mycosphaerella punctiformism at sycamore, 
Diplodia pinea at spruce, Thysanophora 
penicillioides, Phomopsis velata, Rhizosphaera 
kalkhoffii at fir, Oidium alphitoides at oaks.  
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Table 1. Results obtained in the laboratory from biological samples and recommended control measures 
No
. 
Sampling location Type of 
affected 
material 
Identified biotic 
and abiotic 
factors 
 
Recommended treatments  
County 
Forest 
Adminis
tration 
 
Forest 
District 
 
Management 
unit, 
compartment
/nursery 
 
1 Bistriţa 
Bistriţa 
 
Heniu 
Nursery 
 
soil samples, 
samples of 
spruce plants 
from 
solarium 
Pythium 
ultimum 
Fusarium ssp. 
Rhizoctonia spp. 
Alternaria spp. 
Mucor spp. 
 
Alternative application of treatments 
based on Folpan and Ridomil in 
concentrations of 0.25%, with a dose 
of 4 l/m2. 
The nutritive base to be annually and 
integrally replaced, and its 
composition to be in accordance to 
current instructions. 
 
2 Mureş 
Reghin 
Voivodeni 
Nursery  
nutritive 
base from 
solariums, 
soil from 
nurseries, 
spruce 
plants, 
sessile oak 
plants 
Pythium spp, 
Fusarium ssp., 
Rhizoctonia spp 
Alternaria spp, 
Mucor spp 
 
In solariums, alternative application 
of treatments based on Previcur N, 
in concentration of 0,25%,  Ridomil 
in concentration of 0,25%  şi Topsin 
in concentration of 0,1% , with a dose 
of 4 l/m2. All of these treatments 
must be correlated with the control of 
biotic factors. 
 
Sovata  
sycamore 
plants 
Mycosphaerella 
punctiformis, 
Abiotic factors 
Ensuring optimal vegetation 
conditions, through sanitation 
cuttings and adequate cultural 
operations, monitoring of the dieback 
phenomenon, in order to early 
observe the degradation of the stand. 
Rastoliț
a 
 
Cofu 
Nursery  
spruce plants Diplodia pinea 
Application of phytosanitary 
treatments with fungicides that 
contain: propiconazole, thiophanate-
methyl, chlorotohalonil+thiophanat-
methyl, azoxystrobin. Extraction of 
debilitated plants and their burning. 
Lunca 
Bradul
ui 
 
Keteag 2 
Nursery  
 
fir plants 
Thysanophora 
penicillioides, 
Phomopsis 
velata, 
Rhizosphaera 
kalkhoffii 
 
Treatments with cupric substances 
(Ridomil Gold Plus), water soluble 
copper, substances based on sulphur, 
for shoot diseses fennhexamide, 
biological fungicides (Mythos). 
3 
Satu 
Mare 
Negreșt
i 
 
Km 9 
Nursery  
spruce and 
fir plants, 
soil samples 
Botrytis cinerea, 
Fusarium oxy-
sporum, 
Pythium, 
Rhizoctonia, 
Alternaria 
Alternative application of the 
fungicides Ridomil 0,25% with a 
dose of 500 l water/ha and Topsin 
0,1% with the same dose. 
4 Vâlcea Romani  
spruce 
plants, soil 
samples 
Botrytis spp. 
 
Avoidance of excess humidity and 
heat, and the application of a 
preventive treatment, in mid-August 
using a systemic fungicide, such as 
tiophanate-methyl.  
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Figure 1. Mycelia on spruce seeds. 
 
 
 
a.  
 
 
 
 b 
Figure 2. Affected plants (a) and saprophyte and parasite mycelia on culture media (b) 
 
 
Results obtained in solariums 
In solariums, the objective was the control of 
the pathogen complex from the genera that lead to 
damping off disease at conifers and indentified in the 
lab.  
In production there are big issues regarding the 
avoidance of this disease, both due to its complexity 
and due to the failure to comply with the conifer plant 
production technology (adequate nutritive base, 
temperature, humidity). 
 In 2016 the experiments were emplaced in 
“Mihai Viteazul” solarium Turda FD and in “Heniu” 
solarium Pr.Bârgăului FD.  
Data obtained from the solarium in Mihai 
Viteazul nursery are shown in Figures 3 and 4.  
The nutritive base, with the exception of the 
control variant, was treated with Previcur N and the 
treatment variants were: 
 
 
V1 – treatment with Difenoconazol 23,2%, 3 
ml/10 l water; 
V2 – treatment with Difenoconazol 23,2%, 2 
ml/10 l water; 
V3 – treatment with Famoxadone 225 g/kg + 
Cymoxanil 300 g/kg, 6 g/10 l water; 
V4 – treatment with Famoxadone 225 g/kg + 
Cymoxanil 300 g/kg, 4 g/10 l water; 
V5 – untreated control variant 
 
9/22/2016 DR.ING.TAUT IOAN 22 9/22/2016 DR.ING.TAUT IOAN 21
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Figure 3. Dynamics of damping off spruce plantulas, solarium in Mihai Viteazul nursery, TurdaFD, 2016 
 
 
 
 
Figure 4. Dynamics of damping off spruce plantulas, solarium in Heniu nursery, Pr.Bârgăului FD, 2016 
 
 From the presented data in the Figures 
above, it follows that in the case of the control 
variant the damping off plantulas is very high, 
about 65% in Heniu nursery, respectively 80% in 
Mihai Viteazul nursery, while in the case of all 
treated variants the losses are very low, up to 21% 
in V2 at Pr.Bârgăului FD, respectively 32% in V4 
at Turda F.D 
 
Results obtained in nursery 
Data taken from Lechința FD before and 
after control are shown in Figs. 5, 6. 
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Figure 5. Distribution of plants by degrees of attack before the application of treatment, 
Lechința FD, Valea Iușului nursery, 2016, sessile oak 
 
 
 
Figure 6. Distribution of plants by degrees of attack after the application of treatment, 
Lechința FD, Valea Iușului nursery, 2016, sessile oak 
 
V1 – plants treated with Kumulus  7,5 g/2,5 l water V2 – plants treated with Systhane  2,5 ml/2,5 l water, V3 – 
plants treated with Nativo 4,0 ml/2,5 l water, V4 – plants treated with Tilt 0,5 ml/2,5 l water, V5 – control (untreated)  
 
 
At Lechința Forest District –Valea Iușului 
nursery, the treatment variants were those shown 
above, using the same fungicides (Kumulus, 
Systhane, Nativo and Tilt), the situation in the field 
being similar, with no variants with severely attacked 
plants (PA), the medium attacked (MA) not more 
than 8%. The situation was positive at the efficiency 
determination moment (Figures 7,8), the treated 
variants behaving very well compared to the 
untreated control variant. 
The efficiency of the treatments applied in 
Ileanda Forest District are shown in the figures below 
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Figure 7 Distribution of plants by degrees of attack before the application of treatment, 
Ileanda FD, Gâlgău nursery, 2016, sessile oak 
 
 
 
Figure 8 Distribution of plants by degrees of attack after the application of treatment, 
Ileanda FD, Gâlgău nursery, 2016, sessile oak 
 
V1 – plants treated with Kumulus  6,1 g/2,5 l water, V2 – plants treated with Systhane  0,82 ml/2,5 l water, V3 – 
plants treated with Nativo 1,0 ml/2,5 l water, V4 – plants treated with Tilt 0,5 ml/2,5 l water, V5 – control (untreated) 
 
 
At Ileanda Forest District –  Gâlgău nursery, the 
treatment variants are those presented above, using 
the fungicides Kumulus, Allegro and Tilt. The first 
treatments were applied when the infection started to 
show off, the weakly attacked plants (PA) having 1-
5% and the medium attacked (MA) 1-3%, without 
variants with strongly attacked plants (PA). At the 
efficiency determination moment (Figures 7,8), due 
to unfavorable weather conditions (rains 1-2 days 
after the application of treatments), the percentage of 
PA
SA
0
20
40
60
80
100
V1
V2
V3
V4
V5(M)
PA
MA
SA
NA
PA
MA
SA
NA
0
20
40
60
80
100
V1
V2
V3
V4
V5
PA
MA
SA
NA
140 
Ioan TĂUT/ProEnvironment 9(2016) 134 - 141 
 
 
plants not attacked decreased while the percentage of 
weakly attacked and medium attack plants increased. 
 
4. Conclusions 
 
Studies, analyses and experiments made in 
2016 allowed the identification of some interesting 
and useful aspects for production. 
 Forest cultures are regularly affected by 
various pathogens, their spectrum, although being 
generally known, without a detailed analyses and 
timely interventions, can cause important damage, up 
to the disappearance of the crop. 
 Usually, conifer plants in solariums are 
affected by the soil pathogen complex from the 
genera Fusarium, Pythium, Rhizoctonia, Botrytis, 
and the saprophytes Aspergillius and Mucor, being 
invariably recommended the application of 
treatments for the nutritive base, respectively the 
treatment of seeds, and the application of alternative 
treatments based on copper or tiophanate methyl. 
 In this year, on most plant samples, a drying 
of the needles from the base to the tip was signaled, 
which is in fact a characteristic of debilitation 
through the perturbation of physiological activity, in 
times of drought (humidity deficit in the plant), heat 
(cessation/diminution of physiological activity) and 
flooding (high soil humidity regime, followed by 
damping off). 
 For stimulation and protection of 
transplanted plants it was recommended the 
application of a system of treatments based on 
stimulants for rooting (for rapid replacement of roots 
lost during the transplant – Rootip, Radistim – which 
can also be applied after transplant), metabolism 
(Revital, Atonik, etc.), fertilizers (foliar with macro- 
and microelements – BaviStin, etc.) and pesticides 
(potassium phosphite, Ridomil + Topsin, 
respectively insecticides only if needed). 
 In the solariums from Sovata FD and Romani 
FD, at spruce sowings from this year, symptoms like 
yellowish stains, that necrose and sometimes have a 
concentric zonation appeared. On stems, at the base 
of the plant, there were elliptic depression areas, 
concentrically zoned, that surrounded the stem and 
determined the death of the plantulas. These 
symptoms led to the conclusion that the responsible 
pathogen for this phenomenon is Botrytis spp. The 
fungus resists from one cycle to another on plant 
debris, as a saprophyte, and the source of infection is 
permanently ensured. The conidiums germinate in 
dew or rain drops, or sweat, at temperatures of 15-
200C, and the germinative tubes get into the plant, 
either directly (enzymatically), or through different 
wounds. At temperatures over 200C, the fungus forms 
on attacked and decomposed tissues black sclerotums 
(the resistance form of the pathogen). 
 In the current situation, the phenomenon 
occurred rapidly, even if the treatments were made on 
time. Due to this mode of action it is recommended 
that excess of humidity to be avoided in the future 
and the application of a preventive treatment, in mid-
August using a systemic fungicide such as tiophanate 
methyl. 
 The obtained results can be applied at all 
County Forest Administrations, respectively Forest 
Districts that have as activity the production of plants 
in solariums, respectively nurseries 
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